Objectives: To evaluate the taxonomic status and application of the name Arctotis grandiflora Aiton.
Introduction
Arctotis L. is a genus of approximately 70 species distributed in southern Africa as far north as southern Angola and southern Zimbabwe. The centre of diversity of the genus is in the winter rainfall region of South Africa, where it is a conspicuous element of the Fynbos and Succulent Karoo biomes. Arctotis has a long history of taxonomic and nomenclatural confusion. A thorough revision of the taxonomy and nomenclature of the genus is ongoing. A prerequisite for publication of a monograph of the genus, and for treatment of Arctotis in the e-Flora of South Africa (Le Roux et al. 2017) , is the typification and correct application of all validly published names in the genus. While considerable progress has been made in this regard (e.g. McKenzie, Hjertson & Barker 2008a , 2008b McKenzie & Barker 2010 , 2013 McKenzie 2018) , the status of numerous obscure names remains to be resolved. As a contribution to a revised taxonomy of Arctotis, the typification and application of the name Arctotis grandiflora Aiton was the focus of the present study.
Arctotis grandiflora Aiton was validly published by Aiton (1789) for a species cultivated in the Royal Botanic Garden at Kew. Aiton was the head gardener at the Kew gardens from 1759 to 1793 (Desmond 2007) . Aiton (1789) provided the diagnosis 'A. flosculis radiantibus fertilibus, foliis pinnatifidis denticulatis arachnoideis trinerviis' and noted that the species was based on material collected from the Cape of Good Hope by Frances Masson. Masson was a gardener at Kew who collected in the Cape in 1772-1775 and 1786-1795 (Glen & Germishuizen 2010) . According to Aiton (1789) , the species was introduced to the Royal Botanic Garden at Kew in 1774. No specimens or previous publications were cited in the protologue by Aiton. The original provenance of the species to which the name was applied was stated only to be the Cape of Good Hope (Aiton 1789); therefore, the natural distribution of the species is unknown. Application of the name A. grandiflora Aiton has always been uncertain and has varied in treatments of Arctotis. Arctotis grandiflora is listed by Gmelin (1792 Gmelin ( , 1796 as an accepted species with the abbreviated diagnosis 'A. foliis pinnatifidis denticulatis arachnoideis trinerviis'. Arctotis grandiflora is not mentioned by Murray (1798) . Willdenow (1803) treated A. grandiflora as a synonym of A. speciosa Jacq. Aiton (1813) , however, resurrected A. grandiflora at the rank of species, repeating the diagnosis 'A. foliis pinnatifidis denticulatis arachnoideis trinerviis' used by Gmelin, supplemented with observations of the ray and disc floret colourations, and that the plant was caulescent and the rays were large. Sprengel (1827) noted that A. grandiflora Aiton differs from A. grandiflora Jacq., which was based on a form of A. revoluta Jacq. (McKenzie 2018) . The name A. grandiflora Jacq. is a heterotypic homonym (Turland et al. 2018, Art. 53 .1) of A. grandiflora therefore, Sprengel (1827) (Beauverd 1915; Lewin 1922) . McKenzie (2012) listed A. grandiflora Aiton under 'Excluded species' and noted that it was described from cultivated material and was known only from the type.
Materials and methods
I examined the types as well as all relevant material lodged in BOL, G, G-DC, G-PREL, GRA, NBG, PRE, S, SAM, SBT and UPS-THUNB. In addition, a high-resolution digital image of material lodged in BM was examined (acronyms follow Thiers 2018). Wild populations were studied in the field in the Western Cape province of South Africa.
Results and discussion
The only known extant herbarium material annotated with the name A. grandiflora and unequivocally prepared from material cultivated in the Royal Botanic Gardens, Kew, is a single sheet lodged in the Herbarium of the Natural History Museum, London (BM). Almost all types for new taxa described by Aiton (1789) are lodged in BM (Stafleu & Cowan 1976) . The sheet is annotated at the base with 'Arctotis grandiflora MS -Sol. in Hort. Kew. iii. 272!' and 'Arctotis elongata, Thb'. (Figure 1 ). The sheet also bears a handwritten label inscribed with '1 Hort Kew 1777 Sem. e cap. bon. spei' and '2 --1779'. The material mounted on the sheet consists of two leafy fertile shoots, one with a single, terminal, severely insect-damaged capitulum, pressed in face view, that was probably at anthesis, and the other shoot with a single immature capitulum in very early development. In addition, two detached leaves and a detached pedunculate capitulum, also insect damaged, are mounted on the sheet. The shoot bearing the badly insect-damaged capitulum is annotated with '1' on the mounting tape at the base of the shoot, whereas the other specimens are not annotated with a number. It is interpreted that the specimens were prepared in 1777 and 1779 from plants grown at Kew from seeds collected from 'Caput bonae spei'. For typification purposes, the specimens are treated as two gatherings: one gathering comprising a single shoot prepared in 1777 (BM000895056; hereafter termed 'gathering 1'); the remaining material is presumed to have been prepared in 1779 (BM000895058; hereafter collectively termed 'gathering 2'). Preparation of both gatherings preceded publication of the name A. grandiflora in 1789 and thus both can be considered for selection as lectotype.
The 'gathering 1' shoot bears nine leaves on the lower half of the stem, with a short axillary shoot near the stem base. The basalmost leaves are variably lobed to pinnatifid or pinnatisect, and oblanceolate to lanceolate-elliptic in shape.
The middle and upper leaves are simple, oblanceolate to oblanceolate-linear with the margin weakly sinuate to entire and not strongly revolute. Collectively, the leaves are c. 6.5 cm -11.0 cm long × 0.5 cm -2.0 cm wide and acute or obtuse. A single terminal capitulum on a peduncle about 10 cm long is borne above the uppermost true leaf. Unfortunately, the capitulum is severely insect-damaged and is of little value for identification, but the involucre is consistent with that of an Arctotis species: oblong-obovate inner involucral bracts with a slightly translucent distal portion and obtuse apex, ovate-oblong middle bracts with a thin darker margin and ovate-triangular outer bracts with a short, linear apical appendage. The peduncle is densely tomentose and lacks multiseptate trichomes. The lamina surface is discolourous with a sparsely tomentose adaxial surface and with a densely tomentose abaxial surface that is not obviously scabrid or glandular. The apex is acute and not distinctly mucronate. The lamina base is tapering, simple, narrow and not auriculate. The combination of characters described above is not readily applicable to any currently recognised species. More than 20 Arctotis species are caulescent with discolourous leaves. An important consideration is that the 'gathering 1' specimen was prepared from a cultivated plant. Some Arctotis species show considerable phenotypic plasticity and certain species, such as A. bellidifolia P.J.Bergius, produce simple leaves in their natural habitats, while in cultivation they may produce lyrate-pinnatifid to lyrate-pinnatisect leaves when supplied with ample water and nutrients (personal observation). Thus, herbarium specimens prepared from wild and cultivated material of the same species may appear heterospecific.
The 'gathering 2' shoot has a terminal immature capitulum and about 10 leaves uniformly spaced along the stem. All of the leaves on the shoot are lanceolate, c. 4.0 cm -11.5 cm long × 0.50 cm -1.25 cm wide and acute. The lamina is densely tomentose on both surfaces, with the margin distantly dentate and not revolute. The leaf base is narrow, tapering, petiolate and non-auriculate. The stem is densely tomentose and lacks multiseptate trichomes. The absence of a distinct peduncle reflects the extremely early stage of capitulum development (in Arctotis, the peduncle elongates throughout capitulum development up until cypsela maturity). The two detached leaves differ in being pinnatisect, weakly lyrate, c. 13 cm long × 2 cm -4 cm wide, with three pairs of lateral lobes, obtuse, with a dentate-mucronate margin.
The detached capitulum is borne on a naked peduncle about 25 cm in length. The insect damage is less severe than on the 'gathering 1' shoot and the capitulum contains intact immature cypselae and florets. The outer involucral bracts have a tomentose, triangular-ovate base and a linear, tomentose non-membraneous apical appendage. The middle bracts are densely tomentose on the apical portion and the upper base, with dark pigmentation on the apical portion of the margin. The innermost bracts bear only a short narrow band of hairs along the centre; the margins and apical portion are glabrous. The disc florets have a funnelform corolla, with planate elaborations on the abaxial surface of the corolla lobes typical for Arctotis. The corolla lobes are blackish brown. The ray floret clearly has a broad dark band at the base of the limb on the adaxial surface. The cypsela is densely tomentose, with a whorl of basal twin hairs similar in length or longer than the cypsela. Obovate pappus scales longer than the cypsela are visible. Abaxial wings are not discernible on the cypsela because of the dense tomentum. In all accessible characters described above, 'gathering 2' is consistent with all examined herbarium material of Arctotis stoechadifolia P.J.Bergius (see selected specimens examined). 'Gathering 2' fits the description of A. stoechadifolia by Bergius and also with the description and illustrations of that species presented by Norlindh (1964) . The basal leaf shape of A. stoechadifolia is highly variable among examined herbarium specimens, ranging from lyrate-pinnatisect to elliptic-lanceolate. The two detached leaves of 'gathering 2' fall within the range of variation. In addition, Aiton's (1789:272) description of floret colouration in the protologue for A. grandiflora ('Petala straminea, subtus rubore tincta, supra prope basin lutescentia, ore nigropurpureo') is consistent with that of A. stoechadifolia (Figure 2) . The ray floret limb of A. stoechadifolia is yellowish cream to cream in colour, which may be equated with Aiton's use of 'Petala straminea'. As noted by Norlindh (1964) , herbarium specimens of A. stoechadifolia are often incomplete and may lack the basal portion of the stem bearing the basal leaves or mature cypselae.
It is concluded that 'gathering 2' is consistent with A. stoechadifolia. 'Gathering 1' is inferred to be a different species but the uncertain identification of the specimen discourages its designation as the lectotype. Therefore, the specimen BM000895058 is here designated the lectotype for A. grandiflora Aiton and the name is placed in the synonymy of A. stoechadifolia.
Candolle (1838) placed A. grandiflora Aiton as a synonym of A. elongata, a coastal species restricted in the Eastern Cape province (McKenzie 2018). While A. elongata also has lanceolate leaves densely tomentose on both surfaces, it is readily distinguishable from A. grandiflora by a usually conical involucre with appressed outer involucral bracts, and by having basal leaves that are not distinctly pinnatisect.
The lectotype of A. grandiflora possesses a suite of characters that collectively distinguish it from caulescent, densely tomentose Arctotis species other than A. stoechadifolia and A. elongata: narrow, strongly lanceolate upper leaves; the leaves lack mucronate teeth on the margin and auriculate base; outer involucral bracts with a glabrous base and a densely tomentose, linear, recurved apical appendage; and middle involucral bracts densely tomentose in the centre of the distal portion of the bract. Norlindh (1964) resolved the correct application of the name A. stoechadifolia and included the names A. grandis Thunb. and the illegitimate name A. decumbens Thunb. (Turland et al. 2018, Art. 53 .1) as heterotypic synonyms of A. stoechadifolia. The name Centaurea incana Burm.f. was based on material of A. stoechadifolia formerly in the Burman Herbarium (now in G-PREL; McKenzie 2018). The fertile shoot of BM000895058 is consistent in morphology with the lectotypes for A. stoechadifolia (SBT10247; Figure 3 ) and C. incana (G-PREL G00803829; for image, see McKenzie 2018) . Both of these specimens, as also the lectotype of A. grandis (UPS-THUNB 20773), lack the decumbent, adventitiously rooting, densely leafy basal portion of the stem bearing the typically pinnatisect basal leaves; these features are well illustrated in the lectotype for A. decumbens Thunb. (UPS-THUNB 20763; Figure 4 ). Stafleu and Cowan (1976) stated that the botanical descriptions in volume 3 of Hortus kewensis (Aiton 1789) were mainly prepared by Jonas Dryander, who was employed in the Banksian Herbarium. The pencilled annotation at the base of the type sheet includes 'A. grandiflora MS -Sol.', which suggests that at least the name was attributable to Daniel Solander, who curated the Banksian Herbarium until his death in 1782 and compiled many species descriptions in unpublished manuscripts (Diment & Wheeler 1984; Rose 2018) . The handwriting on the attached label and of the pencilled annotations on the type sheet is inconsistent with that of Solander and Dryander, and seems likely to have been written by different amanuenses employed as assistants and writers in the herbarium (cf. Marshall 1978) . Under ICN Art. 46.5 (Turland et al. 2018) , the authority for the name A. grandiflora is attributed to Aiton because there is no indication in the published work that either Solander or Dryander provided the validating description for A. grandiflora. On the basis of the annotation on the type sheet, the author citation 'A. grandiflora Sol. ex Aiton' might be justified, but examination of unpublished manuscripts in BM for a description of A. grandiflora in Solander's handwriting would be required.
Taxonomic treatment
Arctotis stoechadifolia P.J. Bergius, Descr. Pl. Cap.: 324 (1767 
